Chloroquine blood concentrations and molecular markers of chloroquine-resistant Plasmodium falciparum in febrile children in northern Ghana.
Plasmodium falciparum malaria is a predominant reason for health care utilization among children in sub-Saharan Africa. Despite the spread of resistance, chloroquine (CQ) is the most commonly used antimalarial. Little is known about the pattern of CQ use and resistance to the drug prior to attendance at a health care facility, and its impact on clinical presentation in children attending health care facilities in endemic regions. In a cross-sectional study among 840 febrile children presenting at a primary health care facility in northern Ghana from September to December 2000, CQ blood levels were measured by enzyme-linked immunosorbent assay and parasite isolates were genotyped for the CQ resistance markers pfcrt T76 and pfmdr1 Y86. Plasmodium falciparum was present in 95% by polymerase chain reaction and CQ was detected in 64% of the children. Concentrations of CQ in blood ranged from 31 to 3897 nmol/L (median 198 nmol/L). The pfcrt T76 and pfmdr1 Y86 resistance markers were detected in 84% and 57% of the isolates, respectively, and were selected by CQ. A significant trend for higher frequencies of the resistance markers with increasing CQ concentrations was observed. In this typical primary health care setting in sub-Saharan Africa, CQ use prior to attendance at a health care facility and CQ-resistant P. falciparum are frequent. As CQ selects resistant P. falciparum genotypes, CQ should be omitted as a first-line drug even in primary health care facilities when self-treatment with CQ is common.